General Considerations
All operations were carried out under a protective dinitrogen atmosphere, either in a glovebox or on a vacuum manifold. Benzene-d 6 , toluene-d 8 and other solvents used were dried by vacuum transfer either from sodium/benzophenone or from "titanocene". 1 Zirconocene complexes used as starting materials were either purchased from Strem Chemicals, Newburyport or prepared in our laboratories according to published procedures (see Table 1 of the text). Trimethylaluminum, triisobutylaluminum, diisobutylaluminum hydride, diisobutylaluminum chloride and trioctylaluminum were used as obtained from Aldrich Chemical Company, Milwaukee. Lithium aluminum hydride was obtained from Aldrich Chemical Company and purified prior to use (see below). MAO was obtained as a 30% toluene solution from Albermarle and dried at 50 ºC for 3 hours under vacuum to yield a free flowing white powder.
NMR spectra were obtained using Varian Inova 500 or Mercury 300 spectrometers. Chemical shifts are referenced to residual solvents peaks, 7.16 ppm for benzene and 7.00 ppm for the central aromatic proton resonance of toluene. UV-vis spectra were recorded on an Agilent 8453 spectrometer. X-ray diffraction data were collected on a Bruker KAPPA APEXII X-ray diffractometer.
Synthesis of HAlMe 2
HAlMe 2 was synthesized in analogy to previous literature 2 . Attempts to obtain elemental analysis of the compound were unsuccessful as the pale yellow solid was found to darken overnight at room temperature in a vacuum sealed ampoule. The solid could be stored for over one month at -40 ºC in a glovebox freezer suggesting that the low yield obtained in this reaction was due at least in part to the prolonged stirring at room temperature. Wavelength (nm) Absorbance 0 eq 2 eq 4 eq 6 eq 8 eq 10 eq 12 eq 14 eq 16 eq 18 eq 20 eq 22 eq [B(C 6 F 5 ) 4 ] (2) were collected on a Bruker KAPPA APEX II using Mo Kα X-ray source (λ = 0.71073 Å). The crystals were mounted on a glass fiber under Paratone-N oil and all data were collected at 100 K. Data were collected using ω scans. Data collection and cell parameter determination were conducted using the APEX2 program. Integration of the data frames and final cell parameter refinement were performed using SAINT software. Absorption correction of the data was carried out semi-empirically based on equiv reflections for 2 for 1 no absorption correction was applied. Subsequent calculations were carried out using SHELAXS software.
Structure determination was done using direct methods and difference Fourier techniques. All hydrogen atom positions were idealized, and rode on the atom of attachment with exceptions noted in the subsequent paragraph. A summary of relevant crystallographic data is presented in Table S-2. For both complexes, the hydrides were located in the difference maps and their positions were refined. For 2 no restraints were applied while for 1 the thermal factors were restrained to be 1.2 times the U eq of the corresponding metal atoms. Additionally in 1 all six-membered rings were constrained to be regular hexagons. The toluene was constrained to be flat and the atomic displacement parameters (ADP's) to simulate isotropic behavior. The eight isobutyl groups were restrained to have the same geometry with no target values for the bond lengths. The ADP's of the i Bu groups were restrained to simulate isotropic behavior however no restraints were placed on their sizes. 
